Patterns of isosorbide dinitrate and glyceryl trinitrate metabolites formed by selected segments of the rabbit gastrointestinal tract.
Homogenates of selected segments of the rabbit gastrointestinal tract (GIT) were studied for their ability to biotransform isosorbide dinitrate (ISDN) and glyceryl trinitrate (GTN) to their mono- and di-nitrate metabolites, respectively. In addition, preferential formation of certain metabolites was investigated by examination of the patterns of metabolites formed by the various homogenates. After a 30-min incubation of ISDN with GIT homogenates (pH 7.4, 37 degrees C), the percent disappearance of ISDN and the ratio of isosorbide-2-mononitrate (2-ISMN) to isosorbide-5-mononitrate (5-ISMN) were as follows: stomach, 32%, 0.8; duodenum, 65%, 0.1; jejunum, 59%, 0.2; ileum, 38% , 1.2; cecum, 33%, 2.7; and colon, 32%, 3.4. After a 5-min incubation of GTN with GIT homogenates, the percent disappearance of GTN and the ratio of glyceryl-1,3-dinitrate (1,3-GDN) to glyceryl-1,2-dinitrate (1,2-GDN) were as follows: duodenum, 54%, 0.65; ileum, 73%, 0.68; and colon, 61%, 0.17. Incubation of 2 x 10(-7) M ISDN with mucosal and muscularis homogenates of duodenum, jejunum, and ileum resulted in significant losses of ISDN with an equimolar formation of the mononitrate metabolites. Most of the metabolic activity for ISDN resided in the mucosal layer of each section. The ratio of 2-ISMN to 5-ISMN varied in each section (stomach to colon) and cross section (mucosal versus muscularis) of the GIT. We conclude that the metabolism of ISDN and GTN by the GIT may contribute to the high clearance of these organic nitrates, and the low oral bioavailability of ISDN. Also, multiple mechanisms appear to be involved in the biotransformation of ISDN and GTN in the rabbit GIT.